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ABSTRACT
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terms o initial achievement, socioeconomic status, and a host of
other demographic and social variables that may have influenced the
results. Since the contractors were generally assigned to the school::
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schools was to negatively bias the estimated effect of performance
contracting. (2) The statistical adjustments used by Garfinkel and
Gramlich were inadequate to offset these biases. (3) The data base
was open to a wide variety of potential biases that were not
assessed; e.g., the testing conditions (at some schools) were
terrible, the tests may have been highly speeded and thus not
measuring reading and mathematics ability per se, and there was no
control on the control group in that they may have been trying harder
to outdo the experimentals. (Author/JM)
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Educational Testing Service,

and

Stephen P. Klein
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The OEO experiment ''wes designed to test whether private companies

operating with their existing technologies on an incentive basis could provide

better, remedial education to poor students than the normal schools." (C & G, p.1)

It was not expected that all private companies could outperform all public

schools under all circumstances. On the contrary, different companies were

expected to use different methods under different circumstances and to achieve

varying degrees of success.

The central isue in the OEO experiment was whether performance

contracting was worth pursuing, i.e., does it appear likely that some con-

tractors can significantly out-perform some public schools? There is

considerable evidence in the Garfinkel and Gramlich report that some contractors

did indeed out-perform the public schools at certain sites. Despite this

evidence, Garfinkel and Gramlich concluded that "performance contractors who

participated in the experiment do not currently have the capability of bring-

ing about any great improvement in the educational status of disadvantaged

children (p. 2'9." The basis for their conclusion was that their analysis

indicated that the average performance of the contractors was very similar

to the average periormance of the public schools. In other words, they are



implying a conclusion about the individual contractors on the basis of the

group's performance as a whole--averaging the successes and the failures.

Whether contractors as a whole out-performed public schools was essentially

a non-question: it was anticipated that some contractors would fail. The

essence of the performance contract concept is that the performance contractors

who consistently fail will have to change their methods or go out of business

(as many of them have). The major issue was whether there is evidence that

some performance contractors can out-perform some public schools. The 0E0

experiment was not adequately designed to ask this question, but there is

considerable evidence in the data that some contractors consistently out-

performed the public schools. We will show in this paper that Garfinkel and

Gramlich's conclusion about the average performance of the contractors is not

supported by the data This discussion will focus on three issues.

1. The study was conducted in such a way that performance contracting

schools and the comparison schools were generally not comparable

in terms of initial achievement, socioeconomic status, and a

'host of other demographic and social variables that may have

influenced the results. Since the contractors were generally

assigned to the schools with the lower achieving students, who

also had lower SES and family income, the effect of the non-

comparability (or mis-matching) of the comparison schools was to

negatively'bias the estimated effect of performance contracting.

2. The statistical adjustments used by Garfinkel and Gramlich were

inadequate to offset these biases.

3. The data base was open to a wide variety of potential biases

that were not assessed; e.g., the testing conditions (at some
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schools) -.,ere terrible, the tests may have been highly speeded

and taus not airing readi::i: and maCrienatics 71bility per se,

and there was no control on the'control group in that they may

have been trying harder to outdo the experimentals (called the

"John Henry Effect," Saretsky, 1972.)

Inadequacies in the Experimental Design

In an ideal experiment, the random assignment of students to the

experimental and control groups allows the researcher to state with a high

degree of Confidence that the posttest differences between the experimental

and control groups are due to something which occurred between the time of the

random assignment and the posttest. But in.many educational settings, the

random assignment of students is not possible and alternative strategies must

be employed. One alternative approach is to randomly assign comparable

schools to the experimental and control groups. Campbell and Stanley (1963)

refer to this approach as a "quasi-experimental" design. Another alternative

is to choose the experimental schools and then find comparable "control"

schools. Campbell and Stanley refer to this approach as a "pre-experimental"

design because it has questionable validity under even the best of circum-

stances. This latter approach was the one used in the 0E0 study despite

very apparent and unfavorable circumstances, namely, the fact that the control

schools had more able and affluent students.

Why was the pre-experimental design chosen? The details in this

particular.case are probably quite complex and involve a variety of factors,

personalities, and policy decisions. It is interesting to note, however, that

most federal evaluation efforts have put the less able and affluent in the
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experimental growl, e.g., Yeadstart and Title I. Perhaps the decision-zlakers

feel that the treatment will be beneficial and it should go to th students

who appear to need it and can profit from it most. Unfortunately, this very

method of assignment ensures that the comparison schools and students are not

comparable in a variety of known and unknown ways. Thus, the data are often

"adjusted" statistically in an attempt to control for the non-comparability.

For a variety of technical reasons that will be discussed later in this

report, the initial differences between the treatment groups are under-adjusted.

Since the experimental treatment has generally been assignedto the lower

achieving schools, the consistent result has been a potential under-estimate

of the effect (:): social action educational programs, such as Headstart, Title

I, and the OEO Performance Contracting Study. It must be reiterated,. however,

that these attempts to make statistical adjustments were initiated only

because the researchers failed to use the more powerful research designs

available to them. In the OEO study, for example, a much more powerful

design would have been to randomly assign schools to one of the two treat-

ments at each. site. This would have resulted in essentially the same

initial position of the two group's (experimental and control) for atoleast

the aggregate sample. Such a design would have essentially eliminated many

of the statistical and logical problems which will be discussed in connection

with 0E0's analyses.

In addition to the non-random assignment of school, there were other

inadequacies in carrying out the experimental design. Different criteria

were used to select the experimental and control school. "Generally speaking,

the most deficient school or schools were selected as the experimental school(s)

and the next most deficient as the control schools (Ray, 1972, p. 8)."
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Lithin the experimental and control schools, different criteria were sometires

used to select students for the experimental and control groups. it is

. .

likely that in some cases less care was employed to select the control

students since they were not going to benefit from the experim',7ntal program.

Attrition was handled differently in the experimental and control groups.

"Thus, of the 106 site/grade/subject area combinations at the secondary

level, the control group has a higher grade equivalency entry in 84, or

approximately 80 percent of these combinations (Ray, 1972, p. 34)."

Despite the fact that median income and other family background data

was needed as covariates for some of the statistical adjustment procedures,

the overall survey return for the parents' questionnaire was less than fifty

percent, varying from zero percent at some schools to an estimate of over one

hundred percent at a Dallas eight grade class. "This can be only accounted

for in terms of Dallas eight grade adding more control students after the initial

master list was created. The situation at Dallas was probably replicated at

ocher sites; hence response rates should be interpreted cautiously" '(Ray,

1972, Appendix B). It must be added that not only the return rate but data

themselves must be interpreted cautiously.

Racial data was not collected at four of the sites. For ten of the

fourteen sites where racial data was collected, the percent of whites in the

control group exceeded the percentage of whites in the experimental groups

(in one school 37% higher).

Median income was also used in the adjustment methods. The response

rate varied from lows of zero percent for the Rockland control group and

eight percent at the Philadelphia control group to a high of 98 percent for
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the at control. group. !!edian income varied by better than two to one at

some sites (Azichorage: seconJ grade eyperientel group, S$,000; second

grade control group $16,950; ncComb:' third grade experimental group, $4,375;

third grade control group, S9,500).

Inadequacies in the Statistical Analysis

In most evaluation studies in which matching or statistical adjustments

have been used to control for pre-existing differences in the treatment groups,

there has been no outside criterion which could be used to validate the match-

ing or adjustment procedures. For example, one can choose to believe

(Circirelli, 1970; Evans & Schiller, 1970) or not believe (Campbell & Erlebacher,

1970) that the matching procedures were adequate in the Westinghouse-Ohio

evaluation of Headstart. The.data needed to validate the procedures simply

was not available. Fortunately in the 0E0 study, there is an outside criterion

which can be used to examine the validity of the adjustment procedures. This

opportunitY came about as a result of the fact that classes with each school

differed greatly in their pretest scores. Consequently some experimental

classes were superior to their control counterparts even though the experimental

school as a whole scored below its control school. This meant that for every

kind of statistical adjustment employed, a test could be run to examine its

potential efficacy. Unfortunately, this is a one-sided test in that it can

only say whether a particular adjustment is biased in a given manner; it cannot

say that the adjustment is unbiased. Furthermore the test is only sensitive to

relatively large biases. The nature of this test is illustrated by the

following table:
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status.

differ-
ence

between
groups
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"Adjust -d' Pos:te.st Results

Most favorable
fcr exper
r..ental. grew)

Middle
third

Least favor-
able for
experimental
group

Most favorable for
experimental group

T

Middle third

Least favorable for
experimental group

This table. compares the initial status of the sites with their final

status on the "adjusted" posttest treatment effects. For each grade the

eighteen sites were ranked according to the difference between the experimental

and group on one initial status variable, either the reading or mathematics

pretest, or median family income, or percent white, with the largest differ-

ence in favor of the experimental group listed first and the largest difference

favoring the control group listed last.* The sites were then split into

thirds, the third most favorable to the experimental group, the middle third,

and the third most favorable to the control group. The same procedure was.

followed for-each of Garfinkel and Gramlich's five treatment effect estimates

and the Battelle estimate. A three by three contingency table was prepared

with the initial status differences determining the rows and the "adjusted"

posttest differences determining the columns.. The tables were prepared by

*There was a small difference in the sampled used by Battelle and by

0E0 for their analySes. These differences were small enough to be ignored

in this analysis.
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summin;; across all six grades in order to ohtain a larE.. enough sir plc

to test for significance.,* A significant chi-sqJare means that the adjusted

.tiostte§t differences are not indePen.dent of initial status and hence are

biased. A summary of the chi-squares are presp.ntd in the Tab3e 2 in the

appendix. The six estimates of the treatment effect for reading are designated

R
1

through R
6
and the six estimates for math are designated as m

1
through M

6'

The first set of chi-squares compares each twelve treatment effect

estimates with initial status on the pretest of the same subject. All of

these chi-squares were non-significant. The second set compares each of the

twelve estimates with the opposite pretest. Four of these chi-squares arc

significant at the .05 level or better, The third set compares treatment

effect estimates with median family income. Five of the chi-squares were

significant, all of theM in mathematics. The fourth set compares the treat-

ment effect estimates with percent white. TWo of these chi-squares were

significant, both of them in reading.

The tables .,eith significant chi squares are presented in Tables 4a

through 4k in.the appendix. All of these tables show a tendency.for the

treatment effect estimates to be positively related to initial status, that

is, the groups with the largest estimated treatment effect favoring the

experimental group tended to be those groups with the largest initial status

difference favoring the experimental group. This positive correlation between

**The first graders took only a single pretest combining reading and

math readiness. Consequently their data was excluded from the "appropriate

pretest" chi square tables. Otherwise all six grades are included in each

table.
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initial status and estimated trcatn-nt effect means the estimates are bicsd.

ive of the si:c rethDds for estir..ating the treatzent effects showed at

least .6ne'significant-chisqliare. The-One exception, surprisingly enough, Was

the unadjusted raw score mean gain difference, an estinate which ve and

Garfinkel and Granlich consider to be biased on a priori grounds, which

will be discussed later.

The six methods to estimate the treatment effect are described in

Table I.

Nhy the Statistical Adjustments Failed

The simplest explanation for the failure of the statistical adjust-

ments may be the most profound: the schools were simply different. They

were different on the achievement pretests, on parental income, on parental

education, and on a variety of other known and unknown variables. There is

simply no known statistical procedure that can be counted on to make the

appropriate adjustment in such cases (Lord, 1967, 1969). In this particular

case, we have demonstrated ',.hat the adjustments were not appropriate. All of

the statistical adjustments rest on'a series of assumptions and in this section

we will demonstrate that these assumptions were not met in the 0E0 study.

The effect of failing to meet these assumptions was to systematically under-

estimate the effect of performance contracting.

All the adjustment procedures are essentially attemptg' to predict

what the difference between the treatment groups would have been in the

absence of the treatment. If the predicted difference and the obtained

difference are about the same, one concludes that there was no treatment

effect. On the other hand, if.the predicted and the obtained differences

are sufficiently discrepant, one concludes that the discrepancy is due to
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the effect of thr. treatment. In short, the Ldjustmcnt procedures require

certain assumptions about the prcdictabiliLy of the auaecnic growth of the

treatment gioUps (i.e., what woUld'havehappened if what did happen had

not happened).

The simplest assumption is that the experimental and control groups

would have grown by the same number of raw score points if they had received

the same treatment. Garfinkel and Gramlich present the mean gain difference

on line 1 of Table III. For example, on the reading test the first grade

experimental group gained one point more than the first grade control group

did. If we could assume that the two groups would have gained the same amount

in the absence of the experimental treatment (performance contracting), the

one point difference could be attributed to performance contracting. But the

assumption of equal gains seems unlikely in light of the data indicating that

the experimental group had lower pretest scores, family income, and SES than

did students in the control group. There is sufficient evidence in the 0E0

report and press release, as well as in other research (Coleman, 1966;

_Hubert, 1972) ,that students who start out low on these dimensions have a

slower rate of growth in skill development than do students who are more

able and/or come from more affluent homes. It would be expected, therefore,

that the experimental group would gain less in-test scores than the control

group if were no effect of performance contracting. Thus, the mean

unadjusted gain differences are negatively biased estimates of the effect of

performance contracting, i.e., they underestimate its impact. It is interest-

ing to note, therefore, that since the unadjusted mean gains were essentially

the same for the two groups, there is actually some.evidence to support the

. .

. ., t
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contention that performance contractin; had a gmerally positive impact on

scores.

Garfinkel and Gramlich also c icluded that the mean gain differences

were negatively biased estimates of the exprimental effect. On line 4 of

Table III they presented the "adjusted" mean gain differences. This adjustment

process assumes that the pretest-posttest relationship is the same between

groups and within groups. This assumption holds reasonably well for randomized

groups, but is not necessarily true for non-randomized groups. In fact, the

between-group and within-group relationships may even have different signs

(Robinson, 1950). The assumption that the between-group and within-group

relationships would have been identical in the absence of the treatment effect

is known as the "ecological fallacy." This problem has usually been discussed

in terms of the difficulty of inferring individual behavior from the behavior

of group averages, but the general principle:is the same: variables do not

necessarily affect total group means in the same way that they affect sub-

groups or individuals within this total group. For a fuller treatment of this

problem, see Selvin (1958), Cartwright (1969), and Hannan (1971).

Garfinkel and Gramich presented three regression estimates of the

treatment effect on lines 2, 3, and 5 of Table III. These estimates depend

on the assumption that the between-groups and within -group regression slopes

would have been identical in the absence of any treatment effect. This is

another example of the ecological fallacy. O'Connor (1972) demonstrates that

estimates of school treatment effects can be biased when they are based on

the within-group regression slopes.

Even if we were to ignore tree ecological fallacy (and assume that

the within-group and between-groups regression slopes would have been
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ir]ntical), the Garfinkel and 'Gramlich anal:'sis would still be invalid for

the following tfiree reason.,;:

1. SPecification error

2. Errors of measurement

3. Heterogeniety of the within-group regression slopes.

The first and third reasons'apply to all five of the estimates by

Garfinkel and Gramlich and to the Battelle estimate and the second reason

applies to the second and third estimate presented by Garfinkel and Gramlich

and to the Battele estimate.

"Specification error" occurs when the treatment groups are different

on one or more variables which are correlated with achievement and which are

not used in adjustment, equations. For example, we know that parental income

is related to achievement and that the experimental and control groups were

different on average parental income. If parental income, initial achievement

(the pretest scores), and the treatment (performance contracting)_ were the

only variables that affected final achievement, the correct mathematical model

_would be;

Final'Achievement = initial achievement effect + parental income

effect + the treatment effect.

In such a case, the following Model would be an oversimplification of reality

and would produce a biased estimate of the treatment effect:

'Final Achievement = initial achievement effect + the estimated

treatment effect.

The estimated treatment effect in the second equation would equal the actual

treatment effect plus part of the parental income effect. In other words,

the second equation gives the treatment credit for part of the parental
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income effect. The bias resulting from the failure to include (specify)

parental-income in the equation is ()Le form of "specification error."

Garfinkel and Gramlich's first, second, fourth and fifth estimates

are based on equations which include only the initial achievement scores,

not SES, parental income, parental education, or other variables on which

the experimental and control groups differ. Since the control group was

.,initially higher on these variables, the probable result of the specification

error was to underestimate the effect of performance contracting.

The estimates on line 3 were based on an equation which included.

additional variables such as family income, parental education, race, sex, and

age. However, the equation did not correct for errors of measurement and did

not include all of the variables which might be related to achievement (e.g.,

. Coleman Report, 1966). Further, the data were too incomplete (55% response

rate for family income, p.. 4) to place a high reliance on the results (parents

who return questionnaires are likely to be different than those who do not).

The estimates on'lines 2 and 3 were based on equations which did not

correct for errors of measurement in the pretest data (initial achievement

scores, parental income, etc.). (Note: No correction for errors of measure-

ment was required for the estimates on line 1. However, these estimates are

likely to be biased by specification error.) Since the control group *,:d

higher initial scores, the probable result of failing to make this correction

was to underestimate the effect of performance contracting.

The estimate on lines 4 and 5 are corrected for errors of measurement

in the pretest achievement scores but they are not adjusted for the effect of

the variables such as parental income and education which are known to

influence achievement. Although the estimates are labeled differently, both
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essentially rogresSion coefficients adjusted for errors of measurement according

to a similar syt of assumptions. The probable result of the specification

errors in these estimates is to eg4in underestimate the effect of performance

contracting.

Another way to look at estimates which are "adjusted" for the effect

of errors of measurement is to realize that the correction, at best, produces

the same estimate that one would have obtained with a perfectly reliable

measure of initial status. Lord (1967) demonstrated that even with a perfectly

reliable measure of initial status, the estimated treatment effects are not a

reliable indicator of the actual treatment effect when the groups are different

on the pretest measures.

All of the estimates presented by Garfinkel and Gramlich are based

on the further assumption that the experimental and control groups have the

same within-group regression slopes. Table V (G & G) shows that experimental

and control groups have significantly different regression slopes for at least

first grade reading and mathematics, and for 7th and 8th grade mathematics

(i.e., 4 of the 12 grade subject combinations). In addition, the true score

regression slopes presented in Table II appear to be substantially different

for 2nd grade reading and 3rd grade reading and mathematics, although no test

of statistical significance was performed. Without a re-analysis of the data,

it is not possible to state whether these differences in the regression slopes

biased the Garfinkel and Gramlich estimates of the treatment effect. Because

of the other inadequacies of the experimental design, it is probably not

worthwhile to pursue this re-analysis.

The differences in the regressions slopes have practical implications

as well, despite Garfinkel and Gramlich's statement "that the differences in
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slcre between experimcntal and control students ir; very slight, being

statistically significant in only a few cases and never amounting to much

quantitatively" (p. 20). In the four cases where the slopes are significantly

different, the experimental group has the smaller regression slope. This

indicates that the performance contractors were relatively more successful

with low initial achievement students than were the public schools. There

are two alternative explanations for this finding: (1) the performance

contractors were successfully concentrating their efforts o the low initial

.achievement students, their designated target, or (2) the difference in the

slopes: is simply another indication of how really different the experimental

and control groups were initially in terms of their patterns of academic

growth. Because the schools were not randomly assigned to experimental and

control groups, there is no way to definitely choose between these two

alternative explanations.

The Battelle estimates, R6 and M6, are perhaps the most interesting

because they attempted to take in consideration possible differences in the

withingroup regression slopes. Figures 1, 2, and 3 illustrate this approach.

The Battelle approach compares the two regression slopes at the mean of the

combined. groups. In the Figure la, the two regression slopes are identical

and hence the estimated treatment effect is zero at the combined group mean

and at every other point.

Figure 2 presents the same means but this time the experimental

group has a steeper regression slope than the control group. Under these

circumstances, the Battelle estimates of the treatment effects is positive.

Figure 3 presents the same means but in this example, the experimental group

has a flatter regression slope and the Battelle estimate of the treatment
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effect is negative. Note that in all three cases, the estimated treatment

effect ac the experimental group pretest mean is zero. In other words, the

experimental treatment effect was not estimated at the pretest mean of the

group that the performance contractors actually had to work with, but at the

pretest mean of some hypothetical combined group.

This appears to be an unreasonable way to evaluate any program.

Furthermore, if performance contracting is to be used to upgrade the

performance of the lowest achieving students, it should concentrate on the

lowest achieving students with the result that the regression slope is

relatively flat. In contrast, the Battelle approach assigns a positive

treatment effect to the performance contractors with a steep slope and a

negative treatment effect to the performance contractor with the flatter

slope, exactly the opposite of what is socially desirable.

Intercorrelations of the Various Estimates

We can hypothesize a true model which together with error-free

data would give us the true treatment effect for each site. All of the

estimates detIved from the six methods discussed earlier will deviate to some

extent from the true estimates because of specification errors, sampling

errors, and measurement errors. By examining the intercor.relations of the

various estimates, we can get.a very rough indication of how well these

estimates might be correlated with the true effects. This is somewhat

analogous to parallel-forms reliability coefficients.

Tables 3a and 3b present these intercorrelations separately for

each grade and the mean over all six grades. The correlations range from

.99 to -.01 for reading and from .995 to,.21 for mathematics. Any correlation

below .75 can be considered significantly below .90, a minimum acceptable
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level of reliability for the standardi2:ed achievcment tests (p = .05, one-

tailed test). Slightly over half of the correlations and half of the means

are below .75. In short, the estimates are poorly correlated and cannot fel-6

the basis for a valid determination of the true effect' unless a clear case

that can be made one of the el 1.6 e highly correlated wdth the

true effect than the others are. To our knowledge, no such case can be made

with these data. It is worth noting that although we have been discussing the

estimates of treatment effects at the individual sites, the same arguments

hold for the estimates of the treatment effects over all sites. Since the

errors we have discussed are systematic errors, they affect the overall

estimates as well as the site estimates. Consequently, no greater confidence

can be placed in the overall estimates than in site estimates.

For the purpose of comparison we have presented in Table 3c the

correlations of the Reading estimates with the Mathematics estimates holding

the method constant. These range from .89 to -.04. Unfortunately we can not

determine from this data whether the positive correlations are due primarily

to the contractors having equal success with both subjects or to shared biases

in the procedures.

..



Summary and Conclusions

Even if the schools had been 1-7,:fle.:71y assign7d to th

and control groups and appropriate stariscc;21. m,thods hid 11con devised, it

is likely that the inadequacies cho "duntL Lht., data

co11L1oll would it,Lv,:t rendered the data uninterpretable: Most of these

inadequacies can be attributed to OEO's unwillingness to allou, sufficient time

for the proper planning of this experiment.

There has been a consistent theme across may federma

efforts for the experimental groups to contain students who are lower scoring

and less afluent than the control students. The experimental prlDgram are

assigned to the schools and the students who appear to have The greatest need

for the program. The evaluators then look for 'comparable" rzzo=rol schools.

Unfortunately, this method of assignment ensues that the compacison schools

and students are not comparable in c variety of known and unman ways.

Consequently, the data must be "adjusted" statistically in an:attempt to

control for the non-comparability. It is clear from the OEO:Aata and from

a number of theoretical articles that these adjmstments can-nit compensate

for deficiencies in the experimental design. Perhaps it cane argued that

in the case of large scale national programs such as Title 1 there is.no

politically feasible alternative way to conduct the evaluation. Whatever

tho merits of that argument, it seems clear that in small pilot programs

such as the 0E0 experiment, it is feasible to randomly assign:echools to

the experimental and control conditions.

We are also troubled by the persistence of the federal valuations

to make arbitrary summative evaluations about highly diverse pr=wprams. Terms

like performance contracting, Head Start, Title I, and compensatlory reading



(2)

do not defi! experinental treatments. Undoubtedly, there arc sme ',erform:.nce

.contractors who could out-perform some schools under some cixcumstances.. The

question was which contractors could out-perform which schools under what

conditions? The 0E0 experiment in performance contracting was neither

designed nor analysed to adequately answer that question.



Table 1

A (3.Pscl-iption of the six methods used by OEO and 1-: Eo.ttelle to Estimate the

Treatment Effects.

R1 and N1 : the difference between the mean gain of the experimental group

and the mean gain of the control group.

R2 and m2 : a regression model using same subject pretest as the only covariate

R3 and M

and allowing for non-linearities.

: a regression model using same subject pretest and "a vecto,: of other

independent variables including average family income, education of

parents, race sex, and age" as covariates and allowing for non-

linttarities in the relationship with pretest.

R4 and M4 : R1 and M1 adjusted for "bias."

Rs and m5 : R2 and M2 adjusted for "bias."

R6 and m6 : the Battelle estimate derived from a regression model which used

the same subject pretest as the only covariate, allowing for

differences in the within-group regression slopes. This estimate is

discussed in more detail in the text.
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Cr RI -R3' R4 R5 R6

R2 1 .39 (15)
2. .63 (18)
3 .87 (18)
7 .83 (17)
8 .96 (18)
9 87 (17)

M .80

R3 1 .40 (17) .99 (15)
2 .36 (17) .55 (17)
3 .85 (18) .97 (18)
7 .84 (17) .99 (18)
8 .92 (18) .96 (18)
9 .78 (17) .71 (17)

M .69 .86

R4 1 .68 (17) :65 (15) .64 (17)
2 .95 (18) .73 (18) .29 (17)
3 .74 (18) .69 (18) .71 (18)
7 .89 (16) .55 (17) .57 (17)
8 .98 (18) .91 (18) .84 (18)
9 .88 (17) .58 17) .82 (17)

.85 .68 .64

R5 1 .41 (17) .36'(15) .34 (17) .44 (17)
2 .66 (18) .62 (18) .38 (17) .73 (18)
3 .03 (18) .04 (18) .10 (18) .34 (18)
7 .36 (16) .46 (17) .45 (17) .09 (17)
8. .61 (18), .47 (18) .50 (1q .62 (18)
9 .55-(17) ... .69 (17) .34 (17) .24 (17)

M .44 .44 .35 .41

R6 1 .40 (17) .97 (15) .95 (17) .71 (17) .43 (17)
2 .90 (18) .95 (18) .43 (17) -75 (18) .53 (18)
3 .92 (18) .90 (18) .88 (18) .70 (18) -.01 (18)
7 .81(17) .90 (18) .90 (18) .57 (17) .36 (17)
8 .96 (18) .98 (18) .95 (18) .91 (18) .49 (18)
9 .82(17) .68 (17) .90 (17) .90 (17) .17 (17)

--7-7

M .80 .90 .84 .76 .33

Table 3a: Intercorrelations of the Six Estimates of the Treatment Effcts'for

Reading. The means are listed below each column and the number of

paired sites are present in the parentheses.



Gr X9 N3 N4 N5 M6

M2 1 .69 (15)
2 .34 (18)

3 .96 (18)
7 .96 (17)
8 .92 (18)
9 .80 (17)

M .78

M3 1 .70 (15) .995 (16)
2, .58 (18) .21 (18)
3 .96 (18) .95 (18)
7 .91 (18) .94 (17)
8 .89 (18) .97 (18)
9, .73 (17) .48 (17)

.80 .69

M4 .1 .79 (16) .93 (16) .93 (17)
2 .93 (18) .29 (18) .52 (18)
3 .71 (18) .65 (18) .69 (18)
7 .92 (17) .79 (16) .79 (17)
.8 .88 (18) .80 (18) .79 (18)
9 .76 (17) .26 (17) .82 (17)

.83 .62 .76

'1.15 1 .45 (16) .66 (16) .65 (17) .75 (17)
2 .59 (18) .60 (18) .17 (18) .49 (18)
3 .71 (18) ,71.(18) .70 (18) .51 (18)
7 .53 (17) .58 (16) .51 (17) .60 (17)
8 .83 (18) .62 (18) .58 (18) .81 (18)
9 .50 (17) .17 (17) .56 (17) .61 (17)

M .56 .53 .63

M6 1 .64 (16) .97 (16) .96 (17) .92 (17) .68 (17)
2 .83 (18) .31 (18) .60 (18) .78 (18) .32 (18)
3 .99 (18) .97 (18) .98 (18) .70 (18) .75 (18)
7 .96 (18) .97 (17) .96 (18) .80 (17) .46 (17)
'8 .97 (18) .94 (18) .92 (18) .81 (18) .74 (18)
9 .82 (17) .41 (17) .92 (17) .96 (17) .63 (11)

.87 .76 .89 .83 .60

Table 3b: Intercorrelations of Six Estimates of the Treatment Effects for Mathematics.

The means are listed below each column and the number of paired sites

are present in the parentheses.



Gr Ri/M1 R2/M2.. R3/M3 .R4/M4 R5/M5 .R6/M6

1 .63 (16) .72 (14) .71 (17) .57 (17) .89 (17) .( (17)
2 .63 (18) .49 (18) .39 (17) .61 (18) .45 (18) .69 (18)
3 .69 (18) .84 (18) .86 (13) .35 (13) .11 (18) .74 (18)
7 .14 (17) .49 (17) .50 (18) .03 (17) .37 (17) .38 (18)
8 .43 (18) .36 (18) .46 (18) .30 (18) .54 (18) .42 (18)
9 .61 (17) .69 (17) .65 (17) .68 (17) -.04 (17) .62 (17)

M .52 .60 .60 .42 .39 .58

Table 3c: Correlations of the Estimates of the Reading Treatment Effects with

the Estimates of the Mathematics Treatment Effects using the same

method of analysis.
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